Abbreviations: BD, bulk density; CT, conventional tillage; MWD, mean weight diameter; N, 23 nitrogen; NT, no-till; SOC, organic carbon; WAS, wet aggregate stability; WSA, water-stable 24 aggregates.
INTRODUCTION

26
Tillage practices and N fertilization rates can potentially affect soil physical properties. In 27 continuous sorghum, tillage is commonly used for stover and weed management, but NT environments (Tiessen et al., 1982; Odell et al., 1984; Mikha et al., 2006) . West and Post (2002) 42 summarized results from numerous tillage and rotation experiments throughout the U.S. and under NT than CT (West and Post, 2002) , but the effect of tillage practices on SOC storage 46 beneath the surface layer (generally greater than 5 to 7.5 cm) often varies across experiments. In the Great Plains region, tillage generally does not affect SOC at any depth interval other than the 48 surface (McVay et al., 2006; Mikha et al., 2006) .In a long-term experiment on a Vertisol in a 49 sub-tropic environment in Australia, Saffigna et al. (1989) showed that SOC in the surface 10 cm 50 in a continuous sorghum system was 7% greater in NT than CT, mainly because of slower 51 decomposition rates in NT.
52
Changes in soil physical properties such as BD and WAS are affected by management 53 practices, especially tillage (Pikul et al., 2006) , and WAS is one of the most sensitive variables to 54 the reduction of tillage (Blanco and Lal, 2008; Stone and Schlegel, 2010) . No-till generally has 55 been observed to produce more (and larger) WSA compared with more intensive tillage methods
56
( Angers et al., 1993; McVay et al., 2006) , whereas effects on BD are less predictable and 57 dependent on the time of year and conditions when sampled (Pikul et al., 2006; Strudley et al., 58 2008; Stone and Schlegel, 2010) . Six et al. (2000) and Blanco-Canqui et al. (2009) water erosion because they required greater kinetic energy from raindrops for destruction and the 62 aggregates were less wettable compared with aggregates sampled from CT treatments.
63
Wet aggregate stability also has been shown to be closely associated with soil organic 64 matter (Angers et al., 1992) because organic matter serves as a binding agent for soil aggregates 65 (Tisdall and Oades, 1982) . Tisdall and Oades (1982) , Elliot (1986), and Angers et al. (1992) all 66 observed decreasing soil organic matter with declining WAS. This can be attributed to protection of SOC from microbial decomposition through sorption to clay minerals (Hassink et al., 1993) 68 and encapsulation within soil aggregates (Tisdall and Oades, 1982) . Soil tilth also improves 69 under NT because well aggregated soils are less subject to hardening upon drying than poorly 70 aggregated soils (Karunatilake and van Es, 2002) .
71
Improving aggregation through management can also improve infiltration and efficient 72 water capture, which is critical in water-limited regions such as the central Great Plains. Soil 73 water storage has been found to increase under NT in wheat and grain sorghum regardless of 74 crop rotation (Norwood, 1994; Peterson et al., 1996) . The properties of infiltration and WAS are where NT generated more runoff than CT, erosion rates and sediment loss were lower for NT 86 than CT (Buckley-Zeimen et al., 2006; Armand et al., 2009) .
87
Based on these previous studies, the effects of management practices on the soil physical 88 properties, namely infiltration, depends on the productivity of the entire system. Further research 89 is warranted regarding the interactions of these management practices on soil physical properties, specifically in a region where grain sorghum is a major crop. These management practices, sampled, homogenized into a composite sample for each depth, and split into two subsamples.
MATERIALS AND METHODS
102
Site and Treatment Description
142
One subsample was analyzed for SOC by dry combustion through the method proposed by Particle size distribution was determined from the remaining subsample (surface 0-5 cm only) by 145 pulverizing the soil with a wooden rolling pin to pass through a sieve with 2-mm openings, and 146 using the pipette method 3A1 (Soil Survey Staff, 1996) .
147
Disturbed soil samples for WAS were obtained by sampling the surface 10 cm with a flat 148 shovel in three different locations in the plot and compositing samples in a breathable cloth bag.
149
Samples were air-dried and manually processed through sieves to obtain aggregates sized 150 between 4.75 and 8 mm. Samples were then processed through a wet method adapted from properties, including the 0-10 cm SOC and MWD, as well as MWD and 0-5 cm BD were also investigated through linear regression using the MIXED procedure in SAS (α = 0.05).
RESULTS AND DISCUSSION
Textural analysis determined through the pipette method 3A1 (Soil Survey Staff, 1996) 180 showed that the surface 0-5 cm soil texture was uniform across the experimental site, because all 181 plots sampled were a silty clay loam with an average of 7.6% (±1.1% standard deviation) sand, , respectively).
193
In our study, the 0-5 cm SOC was affected by both tillage and N rate, which may be Nitrogen rate and tillage produced varying effects on WSA (Table 1, Fig. 1 ). For all 220 WSA classes, the value after the > symbol indicates the smallest diameter of aggregates collected 221 in a size range, and that the upper limit is the next largest sieve size; e.g., >212 μm means that 222 the aggregates collected on this sieve were between 500 and 212 µm in diameter. In NT, more CT. At both N rates, more >1000 µm aggregates were found for NT than CT.
231
For >2000 µm WSA, the effects of both tillage and N fertilization rate were significant 232 (Table 1) , with more aggregate mass observed for both NT and the 135 kg N ha 
239
The association between SOC and MWD was examined by regression, and a positive 
253
Differences in infiltration were observed between N fertilization rates, although the 254 response to N differed between tillage methods (Table 1) . Under NT, a more rapid infiltration ) was used, which represented a 245% increase because of the 257 long-term application of N within the NT treatment (Fig. 3) . Nitrogen rate had no effect on 258 ponded infiltration under CT, and tillage produced no effect on ponded infiltration between 259 tillage methods at the either fertilization rate. Ponded infiltration may not have been strongly .7 b † CT = conventional tillage; NT = no-till ‡ Within a given depth and N fertilization rate, uppercase letters represent differences between tillage methods, α = 0.05. § Within a given depth and tillage method, lowercase letters represent differences among N fertilization rates, α = 0.05. ¶ Uppercase letters represent differences in total SOC among N rates when averaged across tillage method, α = 0.05. # Lowercase letters represent differences in total SOC between tillage methods. CT = conventional tillage; NT = no-till ‡ Lowercase letters represent differences between tillage methods at a given depth, regardless of N fertilization rate, α = 0.05. § Uppercase letters represent differences among N fertilization rates averaged across till 
